Objective. To compare the likelihood of being a frequent attender (FA) to general practice among native Norwegians and immigrants, and to study socioeconomic and morbidity factors associated with being a FA for natives and immigrants. Design, setting and subjects. Linked register data for all inhabitants in Norway with at least one visit to the general practitioner (GP) in 2008 (2 967 933 persons). Immigrants were grouped according to their country of origin into low-(LIC), middle-(MIC), and high-income countries (HIC). FAs were defi ned as patients whose attendance rate ranked in the top 10% (cut-off point Ͼ 7 visits). Main outcome measures. FAs were compared with other GP users by means of multivariate binary logistic analyses adjusting for socioeconomic and morbidity factors. Results. Among GP users during the daytime, immigrants had a higher likelihood of being a FA compared with natives (OR (95% CI): 1.13 (1.09 -1.17) and 1.15 (1.12 -1.18) for HIC, 1.84 (1.78 -1.89) and 1.66 (1.63 -1.70) for MIC, and 1.77 (1.67 -1.89) and 1.65 (1.57 -1.74) for LIC for men and women respectively). Pregnancy, middle income earned in Norway, and having cardiologic and psychiatric problems were the main factors associated with being a FA. Among immigrants, labour immigrants and the elderly used GPs less often, while refugees were overrepresented among FAs. Psychiatric, gastroenterological, endocrine, and non-specifi c drug morbidity were relatively more prevalent among immigrant FA compared with natives. Conclusion. Although immigrants account for a small percentage of all FAs, GPs and policy-makers should be aware of differences in socioeconomic and morbidity profi les to provide equality of health care.
Introduction
Frequent attenders (FAs) defi ned as the top 10% of general practice attenders, account for up to 50% of all contacts [1, 2] in general practice, disproportionately consuming the general practitioner ' s (GP) and patient ' s time [2, 3] and health resources [4] but not necessarily receiving optimal health care [5] and sometimes feeling themselves to be a burden to society [6] . Despite different defi nitions and high heterogeneity, FAs are characterized by increasing The share of migrants in Europe is growing, and migration itself is beginning to be recognized as an independent social determinant of health [10] . Norwegian GPs have approximately 10% of immigrants among their patients [11, 12] . Knowledge of immigrants ' health service use is therefore needed to provide better care to this heterogenic group [13] . Although a higher share of native Norwegians use primary care services compared with immigrants, there is evidence that immigrants who use primary care have more GP contacts per patient [14, 15] . However, little is known about predictors for becoming a FA among immigrants compared with natives. In this study we aimed to investigate the associations between being a FA and: (i) being an immigrant, (ii) demographic and morbidity variables for natives and immigrants separately, and (iii) reason for migration and length of stay in Norway for immigrants.
Material and methods

Design, setting, and data sources
Register data for 2008 from the National Population Register (NPR), the Norwegian Health Economics Administration Database (HELFO), and the Norwegian Prescription Database (NorPD) were linked using personal identifi cation numbers assigned to all Norwegian citizens and immigrants staying in Norway for at least six months. Access to health care services is provided similarly to natives and immigrants with an identifi cation number.
Among all registered inhabitants, those with at least one daytime visit to a GP in 2008 were included in this study and classifi ed according to their native or immigrant background (Figure 1 ). Immigrants were defi ned as persons born abroad with both parents from abroad, and grouped according to the World Bank income categories of their country of origin into low-(LIC), middle-(MIC), and highincome countries (HIC) [16] . Natives were defi ned as persons born in Norway with both parents from Norway. Other combinations and 25 immigrants without country category were excluded. No income was reported for children and for nearly 80% of the older group. The HELFO database contains administrative claims with International Classifi cation of Primary Care (ICPC-2) based diagnoses for all patient contacts with a GP in Norway. Among inhabitants with at least one daytime visit to the GP in 2008 (66.9% of natives and 58.2% of immigrants), FAs were defi ned as patients whose attendance rate ranked in the top 10% disregarding age, gender, or other characteristics (cut-off point: Ͼ 7 visits). Other users were defi ned as the rest of the study population. A dichotomous pregnancy variable was created using ICPC-2 to identify women with at least one pregnancyrelated diagnosis in 2008.
Variables
Data extracted from NorPD [19] comprised all drug prescriptions [20] dispensed during 2008. The Johns Hopkins University Adjusted Clinical Groups case-mix system (ACG ® System) was used to organize each generic drug/route of administration combination into 19 Major Pharmacy Defi ned Morbidity Groups (Rx-MGs), including specifi c " other pharmacology groups " , according to primary anatomicphysiological system, morbidity differentiation, expected duration, and severity of the morbidity type targeted by the medication [21, 22] . All 19 Rx-MGs groups were included as dichotomous variables. Additionally, the total number of unique drug/route of administration combinations for each patient was calculated.
Statistics
Descriptive analyses of the population divided into FAs and other users were followed by binary logistic regression analyses for the dependent variable FAs vs. other users. Analyses were conducted in three steps: fi rst, including both natives and immigrants we studied the association between being immigrant and a FA; thereafter, for natives and each of the immigrant groups separately we studied the associations between demographic and morbidity variables and being a FA. Lastly, only immigrants with information on reason for migration (available since 1990 and not registered for Swedish and Danish immigrants), and length of stay in Norway were included to study the associations between these variables and being a FA.
Several logistic regression models with different adjusting variables were explored to fi nd predictors for being a FA for immigrants and natives. Analyses were also conducted separately for both genders to be able to adjust for pregnancy. The models that best explained associations included adjustment for age categorized in four groups, gender, income level in Norway, and all Rx-MGs as 19 dichotomized variables, and are those shown in Tables I and III and Figure 1 . The middle age category was chosen as reference based on exploration of the data, as FA increased with age, but the distribution of FAs in the older group was different for immigrants and natives. No income was selected as reference, as there was a clear pattern of decreasing use of GP with higher income level when studying all the population together. Education and income levels were associated and education was thus not included in the fi nal analyses as there was a higher proportion of missing data. Pregnancy further improved the models (higher Nagelkerke R 2 ), but it did not change the main results. For simplicity, pregnancy was only included in analyses presented by gender. All variables were included as covariates. Analyses were conducted in SPSS 20.0.
This study is part of the project " Immigrants ' health in Norway " , which was approved by the Regional Committee for Medical and Health Research Ethics. As a nationwide register study, consent was not considered necessary. The Norwegian Social Science Data Service prepared the fi nal pseudonymized data fi le.
Results
The study population included 2 967 933 persons with at least one GP daytime visit in 2008 in Norway (see Figure 1) . Table I gives the characteristics of the population by immigrant background for both FAs and other users. For variables with missing information, the numbers of persons entered in the analyses are included in the table. For all groups, FAs were more often women, older, married, pregnant, and lived in urban places. Other users more often had high education and high income in Norway. A higher percentage of refugees and lower percentages of both family reunifi cation and labour immigrants were observed among FAs compared with other users. The mean number of pharmacological drugs purchased was higher for FAs compared with other users.
FAs comprised 11.6% of the native Norwegians, and 11.7% of HIC, 16.6% of MIC, and 13.6% of LIC immigrants. Binary logistic regression adjusted analyses for FA vs. other users confi rmed the higher odds of all immigrants compared with natives to be FA: 1.13 (1.09 -1.17) for HIC, 1.84 (1.78 -1.89) for MIC, and 1.77 (1.67 -1.89) for LIC men and 1.15 (1.12 -1.18) for HIC, 1.66 (1.63 -1.70) for MIC, and 1.65 (1.57 -1.74) for LIC women.
Concerning our second research question, the associations between age, gender, pregnancy, and income level and being FAs vs. other users are presented in Table II for natives and immigrants, as both crude and adjusted odds ratios (OR). For all groups, children (0 -14 years old) had the lowest odds of being FAs. Being older than 65 years was also associated with lower probability of being a FA, particularly for MIC and LIC immigrants. Among women, pregnancy was the main explaining factor for all FA groups. Compared with having no income, middle income in Norway was associated with higher odds of being a FA after adjustment, while high income was a protective factor, but only for natives, HIC immigrants, and MIC men. Low income in Norway constituted a risk factor for being a FA for HIC and MIC immigrants, but was protective for Norwegians. The adjusted associations between being FA and selected Rx-MGs are depicted in Figure 2 . Cardiovascular, psychiatric, infectious, and general symptoms ' pharmacological morbidity was most strongly associated with FA. There were minor differences across native and immigrant groups in the association between most Rx-MG and being a FA, except for psychiatry, gastroenterological, endocrine, and " other and non-specifi c " Rx-MG, which were relatively more prevalent among some immigrant FAs, and cardiology, which was less prevalent among MIC FAs.
To study the impact of reason for migration and length of stay on being a FA, binary logistic regression analyses including only immigrants were conducted (Table III) . Compared with family reunifi cation immigrants, labour immigrants from MIC and LIC had lower likelihood of being a FA, while refugees were at risk for being a FA (non-signifi cant for LIC). Longer stay in Norway slightly increased the chance of being a FA for HIC immigrants.
Discussion
Principal fi ndings
Our study states the higher odds of immigrants compared with native Norwegians of becoming a FA once they have been in contact with general practice in the daytime. Although there were differences between immigrants, common to most of them was that the elderly, labour immigrants, and those earning a high income used general practice less often, while pregnant women, refugees, and those earning a middle income were overrepresented among FAs, after adjusting for pharmacologic-based morbidity and other socioeconomic factors. Some immigrant FAs had relatively lower prevalence of cardiologic problems, which were the most prevalent pharmacological risk factors for Norwegians, while psychiatry, gastroenterological, endocrine, and " other and nonspecifi c " pharmacy groups were more prevalent among immigrant compared with native FAs.
Strengths and weaknesses
The main strengths of our study are the nationwide coverage, with inclusion of all registered immigrants and no selection bias, the inclusion of information on both morbidity burden and socioeconomic factors, and the possibility to differentiate immigrants Non-pregnant (ref. demographic differences between groups, and thus chose to keep pregnant women and present results by gender for some analyses, showing that pregnancy is crucial but does not alone explain differences between native and immigrant FAs. While other studies have related unemployment and low-income status to being a FA [1, 7] , our adjusted results indicated that high income was mainly protective, but middle income in Norway represented a risk factor for being a FA. The fact that some low and no income groups and elderly immigrants, especially females, had lower odds of being a FA could be a sign of the " inverse care law " [27] , representing underuse among vulnerable groups, and should be targeted in primary care policies.
The most relevant pharmacy groups in our study are already described among FAs in the previous literature: antibiotics, analgesics, psychotropic, cardiovascular, and gastrointestinal drugs [5, 8, 9] . Also, high prevalence of medically unexplained symptoms [28] and high use of antidiabetics have been previously described among non-Western immigrants who often visit their GP. Relative differences in pharmacological morbidity between immigrant and native FAs versus other users should be further investigated.
Meaning of the study
Among general practice users, immigrants have a higher likelihood of being a FA compared with natives. A patient can become a FA because of his/ her own perception of health care need and satisfaction with care given [30] , because of the GP ' s own capability of dealing with some types of patients [31] , or because of system factors [8, 14] . GPs should consider that consultations with immigrants and natives might be different in some of these three according to their origin. Our defi nition of frequent attendance as the top 10% of attenders at general practice is discriminative from normal attenders in terms of patient characteristics compared with broader defi nitions [2] . However, we explored several limits (including more than eight visits), but more than seven was the number that came nearer to 10% of the whole population. Results in this paper would nevertheless have not changed using narrower defi nitions. Our study has some weaknesses too. We have no data for undocumented immigrants. The NorPD contains information on prescription drugs purchased, not on actual drug use. However, the use of purchased medication as a proxy for consumption is recognized in epidemiology [23] . Also, although the ACG System and Rx-MCG are validated as morbidity burden adjusting risk measurements [24 -26] , they are not culturally validated. Our results cannot refl ect prevalence of illnesses, as they do not address non-pharmacological treatment or those not seeking help.
Findings in relation to other studies
To our knowledge, immigrant background among FAs has not been studied before. As previously described in the general population [1, 7] , increasing age was associated with being a FA for most groups before adjustment. However, taking into account morbidity burden and other explanatory variables, our study revealed that some of the eldest immigrant groups had nearly half the likelihood of being FA compared with middle-aged patients.
According to previous studies [1, 7] , females were overrepresented among FAs. However, this association was much weaker when adjusting for pregnancy (results not shown). Although some FA studies exclude pregnant women [1], we aimed to explore 
